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(54) SIMULATED DISPLAY DEVICE AND SIMULATED DISPLAY METHOD FOR AUTOMOBILE 

(57)Abstract 

PURPOSE: To enable a viewer to visually check a state in which 
automobiles of desired forms are placed under desired conditions 
without actually viewing the automobiles. 

CONSTITUTION: The desired vehicle is selected by the person 
desirable of purchasing the automobile. The desired vehicle is of course 
required to be a desired kind of the automobile and is put into the state 
of equipping the vehicle with, for example, desired external finishing 
colors and desired optional accessories. A background image to be 
made into the background of the desired vehicle is selected. The 
composited image formed by the desired vehicle and the background 
image is displayed in the form of a photograph 1 0 or a television 7 or 
virtual reality 9, etc. The image to be displayed may be a static image 
and may also be animation, for example. In which the vehicle. Driving 
simulation may be executed in combination, in which case vibrations of 
a car body, acoustic effect handwheel characteristics, etc., are 
settable according to the characteristics of the selected desired 
vehicle. 
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WHAT IS CLAIMED IS: 

1. A virtual exhibition apparatus for an automobile, 
characterized by comprising: 

storage means for storing image information 
5 associated with a vehicle; 

selection means for selecting a desired image 
from the image information stored in said storage 
means; 

input means for inputting image information other 
10 than the vehicle; 

image composition means for obtaining a composite 
image by compositing the image information selected by 
said selection means and the image information input by 
said input means; and 
15 display means for displaying the composite image 

obtained by said image composition means. 

2. A virtual exhibition method for an automobile, 
characterized by comprising: 

a selection step of selecting a desired image 
20 from pre-stored image information associated with a 
vehicle; 

an input step of inputting image information 
other than the vehicle;, 

an image composition step of obtaining a 
25 composite image by compositilig the image information 
selected in the selection step and the image 
information input in the input step; and 
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a display step of displaying the composite image 
obtained in the image composition step. 

3. The apparatus or method according to claim 1 or 2, 
characterized in that the image information associated 

5 with the vehicle includes at least one of a vehicle 

type, body style, exterior paint color, option article, 
and interior color. 

4. The apparatus or method according to claim 1 or 2, 
characterized in that the image information other than 

10 the vehicle includes one of a background image of a 
vehicle and an image associated with a prospective 
purchaser of an automobile. 

5. The apparatus or method according to claim 1 or 2, 
characterized in that the image information other than 

15 the vehicle includes one of image information 

pre-stored in said storage means and image information 
brought by a prospective purchaser of an automobile. 

6. The apparatus or method according to claim 1 or 2, 
characterized in that the composite image displayed by 

20 said display means or in the display step is a still 
image . 

7. The apparatus or method according to claim 1 or 2, 
characterized in that the composite image displayed by 
said display means or in the display step is a moving 

25 image. 

8. The apparatus or method according to claim 1 or 2, 
characterized in that two different types of composite 
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images including a first image obtained upon observing 
outside of a passenger room from inside of the 
passenger room, and a second image obtained upon 
observing inside of the passenger room from outside of 
5 the passenger room, can be generated, and 

the first and second images are selectively 
displayed as the composite image by said display means 
or in the display step. 

9. The apparatus or method according to claim 1 or 2, 
10 characterized in that two different types of composite 
images including a standstill image of a vehicle which 
stands still, and a traveling image of the vehicle 
which is traveling, and 



15 selectively displayed as the composite image by said 
display means or in the display step. 

10. The apparatus or method according to claim 1 or 2, 
characterized in that said image composition means or 
the image composition step generates a plurality of 

20 different composite images, and 

said display means or the display step 
simultaneously displays the plurality of different 
composite images. 

11. The apparatus or method according to claim 10, 
25 characterized in that the plurality of different 

composite images include images of vehicles of an 
identical type having different exterior colors. 



the standstill image and traveling image are 
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12. The apparatus or method according to claim 1 or 2, 
characterized in that the composite image displayed by 
said display means or in the display step is changed in 
correspondence with a change in line of sight of a 

5 person who visually observes the composite image. 

13. The apparatus or method according to claim 1 or 2, 
characterized in that an image obtained upon observing 
outside of a passenger room from a seat other than a 
driver's seat can be generated as the composite image. 

10 14. The apparatus or method according to claim 1 or 2, 
characterized by further comprising a virtual driver's 
seat having at least a steering wheel and a seat, and 

in that an image display process by said display 
means or in the display step is made for a person who 

15 sits at said virtual driver's seat. 

15. The apparatus or method according to claim 14, 
characterized in that an image displayed by said 
display means or in the display step is an image for 
driving simulation, which indicates a landscape around 

20 a vehicle during traveling. 

16. The apparatus or method according to claim 15, 
characterized in that the image for driving simulation 
is scrolled in correspondence with a movement of a line 
of sight of a person who sits at the seat. 

25 17. The apparatus or method according to claim 15, 
characterized in that said virtual driver's seat 
comprises an accelerator pedal and a brake pedal, and 
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the image displayed by said display means or in 
the display step is the image for driving simulation, 
which indicates the landscape around the vehicle during 
traveling, and the displayed image is animated in 
5 correspondence with a vehicle speed set in response to 
operations of the pedals. 

18. The apparatus or method according to claim 15, 
characterized by further comprising effect sound 
generation means for generating effect sound of the 

10 vehicle which is traveling. 

19. The apparatus or method according to claim 15, 
characterized by further comprising vibration output 
means for giving vehicle body vibration of the vehicle 
which is traveling as virtual vibration. 

15 20. The apparatus or method according to claim 14, 
characterized in that said virtual driver's seat 
further comprises an accelerator pedal, a brake pedal, 
and a shift lever, 

the composite image displayed by said display 

20 means or in the display step is set to display a 
virtual travel road in front of the seat, and 

the virtual travel road is scrolled in response 
to operations of the steering wheel, the accelerator 
pedal, the brake pedal, and the shift lever and in 

25 accordance with performance characteristics of the 
vehicle selected by said selection means or in the 
selection step. 
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21. The apparatus or method according to claim 20, 
characterized in that a steering force of the steering 
wheel is changed to a steering force corresponding to 

I 

steering characteristics unique to the vehicle selected 
5 by said selection means or in the selection step in 
response to operations of the steering wheel, the 
accelerator pedal, the brake pedal, and the shift lever. 

22. The apparatus or method according to claim 15, 
characterized in that a driver's seat of an actual 

10 vehicle set on a chassis dynamo is constructed as the 
virtual driver's seat. 

[Detailed Description of the Invention] 
[Field of the Invention] 

The present invention relates to a virtual 
15 exhibition apparatus and virtual exhibition method of 
an automobile. 
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The arrangement cited in claim 13 is preferably 
adopted to allow a person to experience virtual reality 
while he or she sits at a passenger seat or rear seat. 

The arrangement cited in claim 14 is preferably 
5 adopted to emphasize virtual experience since a person 
can visually experience virtual reality at his or her 
driving position. 

The arrangement cited in claim 15 is preferably 
adopted to allow a prospective automobile purchaser to 
10 experience virtual reality while amusing him or her 
with driving simulation. 

The arrangement cited in claims 16 to 19 can 
amuse a prospective automobile purchaser more with 
driving simulation at higher level. 
15 The arrangement cited in claim 20 is preferably 

I 

adopted to allow a person to experience visual virtual 
reality and virtual reality upon actual driving since 
driving simulation of an automobile selected by a 
prospective automobile purchaser is made at high level. 
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The arrangement cited in claim 22 is preferably 
adopted to emphasize virtual experience of driving and 
to amuse a person more since driving simulation is made 
using an actual vehicle. 
5 [Embodiment] 

Overall Summary (Fig. 1) 

An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. Referring to Fig. 1^ reference symbol U 

10 denotes a control unit which is constructed using a 

computer. Two, first and second storage means 1 and 2, 
and an image processing device 4 are connected to this 
control unit U. The control unit U receives various 
signals (sensors for those signals are denoted together 

15 by symbol S) from a virtual driver's seat (to be 

described later) , and controls a vibrator 5 and sound 
device (loudspeaker) 6 provided to the virtual driver's 
seat. Furthermore, the control unit U outputs signals 
to various display devices 7 to 10. 
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Under the above condition, it is checked in Pll 
if one vehicle is selected. If YES in Pll, one vehicle 
is determined as a finally determined vehicle in P12, 
and the flow advances to P13. If NO in Pll, flag F is 
set to be 1 in P14, and a plurality of desired vehicles 
(a plurality of identical vehicles can be selected, for 
example, when a purchaser wants to compare a plurality 
of exterior colors of an identical vehicle) are 
determined in step P15. After that, the flow advances 
to P13. 

It is checked in P13 if a plurality of vehicle 
body colors, i.e., a plurality of exterior colors of a 
vehicle are selected. If NO in P13, one exterior color 
is selected in P16, and the flow then advances to P17 . 
If YES in P13, flag 1 is set to be 1 in P18, and a 
plurality of exterior colors are then determined in P19. 
After that, the flow advances to P17. In P19, if the 
plurality of vehicles are determined in P15, exterior 
colors are determined in correspondence with the 
plurality of determined vehicles. 

It is checked in P17 if a plurality of grades are 
selected for the selected vehicle or vehicles (for 
example, special grade or normal grade, or both these 
grades) . If NO in P17, one grade is determined in P20, 
and data of the vehicle or vehicles determined 
(selected) as described above is stored as data A in 
P21. On the other hand, if YES in P17, flag F is set 
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to be 2 in P22, and a plurality of grades are 
determined in P23. The flow then advances to P21. 
Note that grades are determined in P23 for each of the 
plurality of vehicles or the plurality of exterior 
5 colors. 
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When an image display mode for displaying an 
image of automobile J that travels is selected in both 
the cases of Figs. 9 and 10, an image of automobile J 
that turns slowly is displayed in case of Fig. 9, and 
5 an image of automobile J that steadily travels at a 
given speed is displayed in case of Fig. 10. In this 
case, a background image may be scrolled. When such 
moving image display mode is selected, display using 
one of the display devices 7 to 9 of those shown in 

10 Fig. 1 is selected. When a moving image is selected, 
the sound device 6 can output sound as automobile J 
travels, and sound data for this purpose is stored in 
the second storage means 2. 
Driving Simulation (Figs. 11 to 13) 

15 Driving simulation corresponds to the contents of 

P79 in Fig. 6 and P95 and P96 in Fig. 8, and Fig. 11 
shows an example of the virtual driver's seat used upon 
driving simulation. Referring to Fig. 11, reference 
numeral 21 denotes a dome-shaped cover, the interior of 

20 which is defined as a virtual experience space 22, and 
can access outside the cover 21 via a door (not shown) . 
In the virtual experience space 22, a modeled 
automobile 23 is equipped. To this automobile 23, a 
driver's seat 24 is attached via the vibrator 5, and a 

25 steering wheel 25, accelerator pedal 26, brake pedal 27, 
shift lever 28A, and clutch pedal 28B are equipped. 
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The automobile 23 comprises a front windshield 
glass 29 and right and left side windshield glasses 30, 
and a purchaser can experience as if he or she sit at 
the driver's seat of an actual automobile. A screen 
5 device 30 is arranged in front of the front windshield 
glass 29. In Fig. 2, driving simulation (to be 
described later) is made. At this time, virtual 
reality experient (prospective automobile purchaser) X 
who sits at the seat 24 observes an image for driving 

10 simulation using a virtual reality 9 in the case shown 
in Fig. 11. In place of the virtual reality 9, an 
image for driving simulation can be displayed on the 
screen device 30. 

The sensors S shown in Fig. 1 detect operation 

15 amounts (operation positions) of the members 25 to 28B 
operated by virtual reality experient X, i.e., the 
degree of opening of the accelerator pedal, the 
depression amount of the brake pedal, the steering 
angle of the steering wheel, the shift (gear) position, 

20 and the clutch operation state. In this embodiment, 
the virtual reality 9 also serves as a sensor for 
detecting the line of sight (eye-point position) of 
virtual reality experient X. 

The automobile 23 comprises meters 31 that 

25 indicate vehicle states, e.g., the vehicle speed and 
engine speed, and also steering force adjust means 32 
for adjusting the steering force of the steering wheel 
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24, and the sound device 6 shown in Fig. 1. In order 
to make driving simulation using the automobile 23 more 
effectively, the automobile 23 is held by a plurality 
of (four positions, i.e., front, rear, right, and left 
positions in this embodiment) cylinder devices 33, and 
rolls, pitches, bounces, and so forth like actual 
movements in correspondence with the road surface 
condition and the operation state of the steering wheel 
25-^nd the like upon driving simulation. 

Fig. 12 shows the input /output systems associated 
with driving simulation of the control unit U. 
Referring to Fig. 12, a storage means 41 (not shown in 
Fig. 1) is connected to the control unit U to store a 
plurality of different travel areas (road images) for 
driving simulation, and also data that pertains to 
images corresponding to the driving (traveling) state 
of the vehicle. A travel area that a purchaser wants 
to travel is selected using a personal computer 3. 

Fig. 13 shows an example of a travel road 
displayed in front of virtual reality experient X (on 
the virtual reality 9 or screen 30) who sits at the 
seat 5. Reference symbol Y in Fig. 13 denotes a lower 
edge of the front windshield glass 2 9 in correspondence 
with the current line-of-sight level position of 
virtual reality experient X, and the image of this 
lower edge Y and a front nose portion displayed before 
the lower edge Y correspond to those of selected 
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vehicle J. • The state of the travel road to be 
displayed changes in correspondence with 
vertical/horizontal movements of the line of sight of 
virtual reality experient X detected by the virtual 
5 reality 9 (for example, when the light of sight is 

moved to the left, the right-side portion of an image 
displayed in Fig. 13 is blurred or falls outside the 
field of view, and the left-side portion becomes clear 
falls within the field of view instead) . 

10 When virtual reality experient X has depressed 

the accelerator pedal, an image is scrolled (an image 
far in the travel direction comes closer) at a vehicle 
speed corresponding to the shift position, and the 
scroll speed is set in correspondence with the vehicle 

15 speed. When the behavior (e.g., posture) of the 

vehicle body has changed upon, e.g., depressing the 
brake pedal or the accelerator pedal abruptly, the 
vehicle posture corresponding to the above operations 
is set by controlling the cylinder devices 33. The 

20 sound device 6 outputs effect sound in correspondence 

with the travel state. Furthermore, by controlling the 
steering force adjust means 32 in accordance with the 
current operation state, especially, the vehicle speed, 
the steering angle of the steering wheel, and the road 

25 condition, the steering force is controlled to be 

changed. Furthermore, the vibrator 6 is controlled to 
vibrate the seat in correspondence with the current 
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travel state. Acceleration (the scroll speed of the 
displayed image) , roll of the vehicle body, vibrations, 
sound effect, and steering force are controlled to 
follow the characteristics of a desired vehicle that 
5 virtual reality experient X selected, and data therefor 
are also stored in the storage means 2 and 41. 
Modification (Fig. 14) 

In Fig, 14, a virtual driver's seat used for 
driving simulation is constituted using an actual 

10 vehicle. That is, vehicle J2 which is actually 

commercially available is set on a chassis dynamo Z, 
i.e., the driving wheels of vehicle J2 are set on 
rollers 51 of the chassis dynamo Z, and vehicle J2 is 
fixed in position by chain 52. According to this 

15 embodiment, since driving simulation is made using an 
actual vehicle, augmented virtual experience can be 
enjoyed. 

In the embodiment shown in Fig. 14, the vehicle 
can be modified, so that the output characteristics of 

20 an engine 53, handling characteristics, pedal operation 
characteristics, sound characteristics, vibration 
characteristics, and the like can be controlled to 
change in correspondence with those of a desired 
vehicle of virtual reality experient X. Note that 

25 seats and the like are not shown in Fig. 14, but the 
vehicle in Fig. 14 has the same seat layout as in an 
actual vehicle. 
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The embodiment of the present invention has been 
described. However, the present invention is not 
limited to such specific embodiment, and includes the 
following cases. 
5 (1) When a plurality of different images are 

selected for the purpose of comparison, they may be 
displayed at the same time, or may be displayed one by 
one at given time intervals. 

(2) Upon displaying an image of the interior of 

10 a passenger room, an image obtained upon observing 
outside of the passenger room from inside of the 
passenger room, and image information obtained upon 
observing inside of the passenger room from outside of 
the passenger room can be selectively displayed. Upon 

15 displaying the image upon observing outside of the 

passenger room from inside of the passenger room, an 
image viewed from the driver's seat and those of 
outside of the passenger room viewed from other seats, 
i.e., a passenger seat and rear seat can be displayed. 

20 Of course, an image when a purchaser at a given seat 
observes other seats (upon observing inside of the 
passenger room from inside of the passenger room) can 
be displayed. 
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